crystals of the wild-type enzyme with reagents such that specific states of the enzyme are formed. So far crystals of various qualities have been obtained using the different approaches and datasets from crystals diffracting to high resolution are being processed. Alternative oxidase (AOX) is a terminal oxidase of mitochondrial respiratory chain, which catalyzes oxidation of ubiquinol and reduction of molecular oxygen in a coupling manner. Although no data from X-ray crystallography is available for structural analysis to date, structure-function relationships of the enzyme have been well characterized with respect to its highly-conserved elements for catalytic and regulatory mechanisms. On the other hand, such relationships involving less-conserved ones, which may confer unique enzymatic characteristics to respective AOX isozymes, still remain uncharacterized. Here, we show that novel structure-function relationships exist in Arum concinnatum AOX1a (AcoAOX1a) and that they involve at least three less-conserved structural elements, all of which have not been reported with functional significance except for E83. E83K was previously reported to deprive AOX activity in chimera mutants carrying segmented structures derived from AcoAOX1a and its inactive homologue AcoAOX1b. Nevertheless, our recent data from site-directed mutagenesis of E83K in wild-type AcoAOX1a did not show any significant alteration in the activity, suggesting that interactive effects exist between E83 and the other structural elements held in AcoAOX1a. Careful interpretation of these data predicts some candidate amino acid residues of AcoAOX1a that coordinately function with E83 in retaining its catalytic activity, and furthermore, leads to new proposal for a hypothetical model of their intramolecular interactions. Of particular interest is that these candidate residues lie globally in the primary structure, implying that structural complexity exists beyond a currently supported model of AOX. In this poster, we present our recent findings about structurefunction relationships of AcoAOX1a and discuss possible structural interactions involving their responsive residues.
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